Many dairymen use superphosphate in their stables to balance and conserve their farm manure supplies. Superphosphates containing more than 16$ available phosphoric acid are now available, and the question arises whether they are equal to, or better than, the 16$ grades for this purpose.
Many dairymen use superphosphate in their stables to balance and conserve their farm manure supplies. Superphosphates containing more than 16$ available phosphoric acid are now available, and the question arises whether they are equal to, or better than, the 16$ grades for this purpose. The Vermont Station has been at work on this problem for some time.
Superphosphates containing 16$, 20$, and 40$ of available phosphoric -acid were obtained. These differ decidedly in their calcium sulphate (gypsum) contents. The 20$ granulated goods contain more than any of the others; being dryer, much of the hygroscopic water, as well as the water of crystallization, being removed in the granulation process. Since the run-ofpile goods now made may contain 20$ P 2 0 S , sand or lime is often used as a filler to make it grade 16$, which would account for its somewhat lower gypsum content. The several grades contain approximately: 20$ granular 60$, 20$ pulverized 58$, 16$ pulverized 54$, 40$ pulverized 3-4$ gypsum.
One should recognize the role which calcium sulphate plays in the preservation of manurial nitrogen in order to understand the differences between the different grades. Neither calcium sulphate nor mono-calcium phosphate, alone greatly reduces manurial nitrogen losses by volatilization, especially if the mixture is allowed to dry. However, when the two are intermingled they become much more effective, because of their reciprocal chemical reactions in the presence of ammonia in the manure, which can be best understood by considering the following reactions:
A double decomposition occurs, forming some (NH 4 ) 2 S0 4 while the material is wet, but when the mass dries, the ammonia is not stable in the presence of basic Ca(OH) 2 and is lost by volatization. Only a portion of the "H" in nono-calcium phosphate is replaced by ammonia as seen in the following reaction:
CaH 4 (P0 4 ) 2 + NH 4 OH-*-NH 4 H g P0 4 + CaHP0 4 +H 2 0
While it is possible to form di-and triammonium phosphates through the replacement of one or two hydrogens by ammonia, they are very unstable, especially the latter, and ammonia is readily released. When calcium sulphate and monocalcium phosphate are used conjointly in the presence of ammonia, the following reaction occurs:
2 CaSO* + CaH 4 (P0 4 ) 2 + 4 NH 4 OH-r~»" Ca 3 (P0 4 ) 2 + g(NH 4 j a S0 4 + 4H 2 0
It is interesting to compare this reaction with that in which mono-calcium phosphate was used alone. The same amount of phosphate was used in each case, yet four times as much ammonia entered into the reaction In the latter case, and a stable compound resulted. To be sure, tri-calcium phosphate was formed, which is usually deemed undesirable, yet there is much evidence to show that when freshly precipitated in the presence of organic matter, it is sufficiently available to most crops, and hence this reaction is not an objectionable one.
In order to obtain further information on the effect of adding gypsum to phosphates of low gypsum content, varying amounts were mixed therewith, an excess of one-half normal ammonium hydroxide added to each mixture, and the several lots dried at room temperature, a fan removing the excess ammonia which had not reacted and was volatilizable at room temperature.
Since gypsum alone holds very, little ammonia under the same conditions (about .03$), it clearly has a marked *0th3r volatile forms of ammonia such as ammonium carbonate may be substituted 299
